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The present invention pertains to the field of pump 
equipment. More particularly, the present invention pertains 
to attaching a diaphragm of a diaphragm pump to a wobble plate 
of the diaphragm pump. 

Background Art 

Diaphragms for diaphragm pumps are often made by a 
stamping or injection molding process. A diaphragm pump has a 
piston and a wobble plate, and screws are often used to keep 
the diaphragm sandwiched between the piston and the wobble 
plate. The mounting holes on the diaphragm for such screws 
often create leak paths when the screws lose their clamping 
' force. When pumping liquid gets through these holes, it can 
reach behind the diaphragm and get into the bearing and motor, 
possible causing the pump to fail. The average life span of 
such diaphragm pumps ranges from approximately 500 to 1000 
hours, and the root causes of failure of such pumps is often 
problems associated with fluid leaking past the diaphragm. 

What is needed is a way of mounting a diaphragm to a 
wobble plate in a diaphragm pump so as to make less it likely 
that the fluid being pumped will ever leak past the diaphragm. 

Disclosure of the Invention 

Accordingly, in a first aspect of the invention, a 
diaphragm pump is provided having a diaphragm coupled to a 
wobble plate, the diaphragm and the wobble plate each having a 
front surface disposed so as to face the other, the diaphragm 
pump characterized in that the coupling comprises: a post 
protruding from the front surface of the wobble plate and at 
least partially surrounded by a collar; and a pin protruding 
from the front surface of the diaphragm, the pin having a 
recess for mating with the post, and having an outer portion 


surrounding the recess and able to' resiliently deform so as to 
squeeze through the collar when the pin is pushed onto the 
post . 

In a second aspect of the invention, a method is provided 
for use in making a diaphragm pump having a diaphragm coupled 
to a wobble plate, the diaphragm and the wobble plate each 
having a front surface disposed so as to face the other, the 
method characterized by: providing a post protruding from the 
front surface of the wobble plate and at least partially 
surrounded by a collar; and providing a pin protruding from 
the front surface of the diaphragm, the pin having a recess 
for mating with the post, and having an outer portion 
surrounding the recess and able to resiliently deform so as to 
squeeze through the collar when the pin is pushed onto the 
post . 

In accord with the invention, the outer portion of the 
pin may include a locking feature for holding the pin on the 
post when the pin is pushed onto the post. 

Also in accord with the invention, the pin and the 
diaphragm may be made from respective different thermoplastic 
materials, and the pin may be made from a harder material than 
the diaphragm. Further, the respective different thermoplastic 
materials may be from the same family of thermoplastic 
materials . 

Also in accord with the invention, the pin may be formed 
so as to have one or more ring features along a bonding area 
between the pin and the diaphragm. 

The invention provides several advantages: no screws are 
used to attach the diaphragm to the wobble plate of a 
diaphragm pump, and so no leak path is created, and no damage 
can be caused to the pump by such screws loosening and even 
falling out during operation. In fact, the inventor has 
observed that the average life of a diaphragm pump according 
to the invention is more than 1500 hours, compared to from 500 
to 1000 hours for a pump using screws to attach the diaphragm 


to the wobble plate. Further, the time for the assembling is 
less, since a snap joint is used in place of screws. 

Brief Description of the Drawings 

The above and other objects, features and advantages of 
the invention will become apparent from a consideration of the 
subsequent detailed description presented in connection with 
accompanying drawings, in which: 

Figs. 1A and IB in combination show a wobble plate 
including a post and collar according to the invention. 

Fig. 2 is an illustration of a pin on a diaphragm 
according to the invention and so having a cavity for 
receiving the post shown in Figs. 1A and IB, and further, 
showing sequential stages of the pin being pushed onto the 
post . 

Figs. 3A-E in combination show a diaphragm according to 
the invention, with Fig. 3A a side view cross section showing 
all components inside, Fig. 3B a back view showing the 
diaphragm with the pins, Fig. 3C another side view but not 
cross-sectioned to show inside components, Fig. 3D an enlarged 
view of a portion of Fig. 3C, and Fig. 3E a front view showing 
the diaphragm with pistons. 

Detailed Description of The Invention 

The invention provides a way of attaching a wobble plate 
of a diaphragm pump to the diaphragm of the diaphragm pump, 
and also provides a diaphragm pump so constructed. 

Referring now to Figs. 1A and IB, a wobble plate 10 of a 
diaphragm pump includes, according to the invention, one or 
more posts 11 protruding from a surface of the wobble plate 
each having a surrounding collar 11a. Each post 11 is disposed 
so as to protrude toward a facing surface of the diaphragm 
(not shown) of the diaphragm pump. 


Referring now to Figs. 2 ■ and Pigs. 3A-E, further 
according to the invention a (mounting) pin 22 for each post 
11 is provided on the facing surface of the diaphragm having 
an outer portion 30. Each pin has a recess 22a for mating with 
a respective post 11, and also has an outer portion 22b 
surrounding the recess 22a and able to resiliently (ideally 
elastically) deform so as to squeeze through the collar 11a 
when the pin is pushed onto the post, as shown in Fig. 2 at 
different points in the attaching process. The outer portion 
22b of each pin includes a locking feature 22c for holding the 
pin onto the respective post when the pin is pushed onto the 
post. The pin is advantageously formed with one or more ring 
features 22d so as to secure the bond between the pin and the 
diaphragm. 

The pin 22 and the diaphragm are advantageously made from 
respective different thermoplastic materials, preferably from 
the same family of thermoplastic materials, with the pin being 
made from a harder material than the diaphragm so that the pin 
does not stretch but the diaphragm does deform and so acts as 
a better seal, keeping the pumped fluid from the chamber 
behind the diaphragm. If the respective materials for the pin 
and diaphragm come from the same family of thermoplastic 
materials, then they have a strong bond after molding. 

As illustrated in Fig. 2, when the pin 22 is pressed onto 
the post 11 through the collar 11a of the post, the outer 
portion 22b of the pin first squeezes to a smaller size to get 
through the collar. The squeezing continues until the outer 
portion of the pin moves past the collar (which occurs before 
or at the same time as the post strikes the wall of the recess 
22a of the pin) . Once the outer portion is past the collar of 
the post, its resilience tends to force it to return to its 
original shape and size. Independent of any action caused by 
the resilience of the outer portion, though, the post entering 
the recess of the mounting pin causes the outer portion of the 
pin to return to its original shape and size because of the 
post pushing on the inside of the outer portion. Once the 


outer portion of the pin moves past the collar of the post, 
the mounting pin locks/ snap fits onto the collar of the 
wobble plate . 

It is to be understood that the above -described 
5 arrangements are only illustrative of the application of the 

principles of the present invention. Numerous modifications 
and alternative arrangements may be devised by those skilled 
in the art without departing from the scope of the present 
invention, and the appended claims are intended to cover such 
10 modifications and arrangements. 
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